Retrovirus-mediated gene transduction into long-term repopulating marrow cells of dogs.
Amphotropic helper-free retrovirus vectors containing the bacterial neomycin phosphotransferase gene (neo) and the human adenosine deaminase gene (adenosine aminohydrolase, EC 3.5.4.4; ADA) were used to transduce canine marrow cells. In one approach, dogs were treated for 7 days with recombinant human granulocyte colony-stimulating factor to stimulate hematopoietic cell division. Bone marrow cells were collected and transduced by 24 hours of cocultivation on vector-producing cells followed by incubation in a vector-containing long-term marrow culture system for 4 days. Transduced autologous marrow (0.4 to 1.0 x 10(8) cells/kg) was infused into dogs administered otherwise lethal total body irradiation (TBI) of 920 cGy. Two of four dogs engrafted, and their marrows showed intermittently between 1% and 11% G418-resistant colony-forming unit granulocyte-macrophage (CFU-GM) colonies for up to 2 years after transplantation. In a different experimental approach, autologous marrow, obtained at the time of the PB neutrophil nadir 7 days after a single cyclophosphamide injection (40 mg/kg intravenously), was cocultivated for 24 hours on vector-producing cells and infused at doses of 0.06 to 0.18 x 10(8) cells/kg into dogs administered 920 cGy TBI. One of three dogs engrafted, and the marrow showed intermittently 1% to 10% G418-resistant CFU-GM colonies for at least 2 years. Culture results were confirmed by polymerase chain reaction (PCR) showing the presence of the neo gene in marrow cells, peripheral blood (PB) granulocytes, and PB and lymph node lymphocytes. Dilution experiments indicated that up to 10% of marrow, lymph node, and PB cells contained the neo gene, consistent with the culture results. Samples harboring the neo gene also contained the gene for human ADA. However, repeated analyses of PB and marrow cells for human ADA gene expression by starch gel electrophoresis were negative. PB samples of all dogs were free of helper virus, and no long-term side effects from the transduction were observed.